Msx1 expression regulation by its own antisense RNA: consequence on tooth development and bone regeneration.
Msx homeogenes play an important role in epithelial-mesenchymal interactions leading development. Msx1 is relevant for dental and craniofacial morphogenesis, as suggested by phenotypes of Msx1 mutations in human and Msx1 KO mice. During adulthood, Msx1 is still expressed in the skeleton where its role is largely unknown. Our group showed that the Msx1 gene is submitted to bidirectional transcription generating a long noncoding antisense (AS) RNA. During tooth development, Msx1 sense (S) and AS RNAs showed specific patterns of expression. Thus, the aim of the present study was to analyze the relation between Msx1 S and AS RNAs. In vivo mapping in adult mice showed that both Msx1 RNAs were detected in tested tissues such as bone. In vitro, Msx1 AS RNA decreased endogenous Msx1 S expression and modified Msx1 protein cell distribution. Regulations of Dlx5 and Bmp4 expression involving Msx1 S and AS RNAs showed that Msx1 AS RNA could modulate Msx1 function. The study of Msx1 S and AS RNA status is interesting in the case of tooth agenesis and bone loss to see if a disturbance of this balance could be associated with a disturbance of bone homeostasis. In that sense, our current results suggest a clear involvement of Msx1 in alveolar bone.